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0 Disc cassette. 



0 A cassette contains an information disc (1) ar- 
ranged to be rotatable in the space inside the cas- 
sette and has an opening (9) in a main wall (3A) of 
the housing to provide access to the disc surface for 
a pick-up. In order to minimise the area of the 
opening (9), whilst maintaining a wide field of use for 
the cassette, the opening (9) is arranged asymmet- 
rically relative to a radius (10) of the disc (1). 
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Disc cassette. 



FIELD OF THE INVENTION 

The invention relates to a cassette, comprising 
a rotatable information disc whose information is 
readable by means of a pick-up which moves par- 
allel to the disc surface and which forms part of an 
apparatus, a housing having first and second main 
walls parallel to the disc, side walls, a front wail 
and a rear wail, which walls together bound a disc- 
receiving space in which the disc is arranged so as 
to be rotatable, the first main wall being formed 
with a first opening to give a pick-up access to the 
disc surface. 

Cassettes of this type are employed, for exam- 
ple, in conjunction with a magnetic disc or an 
optical disc for the storage of computer data. Alter- 
natively, the disc may carry audio and/or video 
information. The housing of the cassette affords 
ample protection lor the disc accommodated in it, 
so that cassettes of this type are very suitable for 
professional uses or in environments in which a 
careful treatment of the disc is not readily possible, 
such as in cars. 



PRIOR ART 

Cassettes of the type defined in the opening 
paragraph are known, for example from European 
Patent Application 0,255.185 A1 (herewith incor- 
porated by reference. PHQ 86-015). or from the 
Applicant's prior but not duly published Patent Ap- 
plication 8,800.820 (herewith incorporated by refer-* 
ence. PHN 12.479). 

The first document describes a cassette having 
openings in both main walls, which openings can 
be closed by means of a slide which is movable 
over the exterior of the housing. When the cassette 
is inserted into an apparatus the cassette slide is 
opened against spring force by cooperation with a 
part provided in the apparatus, so that the two 
openings are freely accessible to allow the passage 
of a pick-up to the disc surface. The openings in 
the main walls take the form of rectangular slots 
which are symmetrical relative to a radius of the 
disc. Consequently, the openings cannot be wider 
than maximum one third of the width of the cas- 
sette. 

In practice, it is found that even such a wide 
opening is not always adequate. In principle, op- 
tical discs are read by means of two types of 
optical devices, namely translating devices or piv- 
oting devices. In order to preclude problems in 
reading the optical information of the disc pick-ups 
in translating devices are preferably moved over 



the disc surface in such a way that the read objec- 
tive moves along a radius of the disc. The objective 
is suspended so as to be movable in some extent 
both in the focusing direction and along the disc 

5 radiuSt which requires a suspension construction 
which generally has a shape which is asymmetrical 
relative to the disc radius. The known objectives 
must be disposed at a very small distance from the 
disc, so that until now it has been necessary to 

10 bring the entire pick-up, i e. including the suspen- 
sion construction, in the proximity of the disc sur- 
face and hence into the opening in the main wall of 
the cassette. In the case of pivotal optical devices 
the objective follows a curved path whose centre is 

75 the pivotal centre of the device. The curved path 
should be so as to minimise angular errors occur- 
ring during reading. As is generally known from the 
technology of pick-up arms for scanning gramo- 
phone discs, this results in the curved path not 

20 being symmetrical relative to a disc radius but 
subtends at a specific angle relative to the radius at 
any point. Further information relating to the path of 
an optical pivotal arm can be found in United 
States Patent Specification US 4,403,316 (herewith 

25 incorporated by reference, PHN 10.134). 

■ The earlier mentioned prior but not duly pub- 
lished document describes a cassette which also 
has openings in both mains walls, the openings 
having a larger width than those of the prior-art 

30 cassette already discussed. Again the openings of 
the cassette are closed, in the present case by 
means of two slides which are movable in opposite 
directions The use of two oppositely movable 
slides enables the openings to be given a width 

35 substantially equal to half the width of the cassette. 

SUMMARY OF THE INVENTION 

40 

Problem 

Whereas the opening in the main wall of the 
cassette known from the first document is rather 

45 narrow for many uses, the opening in the cassette 
known from the second document is generally 
large enough. This advantage of a larger opening 
and hence a wider field of use for the cassette, 
however, is obtained at the expense of some new 

50 drawbacks. The larger openings in the main walls 
weaken the construction of the cassette. If slides 
are used more parts are needed than in the first 
mentioned cassette. Moreover, in the apparatus to 
be used in conjunction with the cassette more parts 
are necessary for opening the two slides, so that 
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more space is needed. The narrow elongate shape 
of the slides may give rise to slanting effects, 
which may impair a correct opening and closure of 
the slides. 



Solution 

It Is an object of the invention to provide a 
cassette of the type defined in the opening sen- 
tence which does not have the drawbacks of said 
prior-art cassettes, which combines an optimum 
rigidity of the housing with an optimum accessibil- 
ity to the disc for different types of pick-ups. and 
which requires a minimal number of parts. To this 
end the invention is characterized in that the first 
opening has a shape which is asymmetrical relative 
to a radius of the disc perpendicular to the front 
wall. 

The use of an asymmetrical opening surpris- 
ingly results in the effect that both for asymmet- 
rically shaped translating pick-ups and pivotal pick- 
ups adequate space for access to the disc surface 
can be obtained with an opening of a width which 
is even slightly smaller than one third of the width 
of the cassette. In apparatuses comprising a trans- 
lating pick-up. the use of the cassette in accor- 
dance with the invention makes it necessary to 
allow for the orientation of the suspension construc- 
tion of the pick-up relative to the disc radius. In this 
respect the cassette imposes a limitation on the 
freedom in designing the apparatus. However, in 
practice this limitation is not essential because for 
the construction oi an apparatus it is irrelevant 
whether the suspension construction is situated at 
one side of the radius or at the other side of the 
radius. It is merely required that the designer oi the 
apparatus knows in advance at which side the 
suspension construction is to be arranged. 

Pivotal type optical pick-ups are frequently 
used in optical audio-disc players, in combination 
with Compact Discs (CDs), Typically, the radius of 
the pivotal movement of the objective is approxi- 
mately 30 mm. CDs have a radius of 60 mm or 40 
mm. In cassettes in accordance with the invention 
containing dies of these diameters the customary 
pivotal devices can be employed without any probi 
ems. 

A wide variety of embodiments are possible 
within the scope of the invention. A preferred em- 
bodiment of a cassette in accordance with the 
invention is characterized in that the first main wall 
has a second opening for giving a drive spindle of 
a drive arrangement access to the centre of the 
disc, in that the first opening has at least substan- 
tially the shape of a rectangle and the second 
opening is at least substantially circular, in that the 
width of the first opening is substantially equal to 



the diameter of the second opening, in that the two 
openings partly overlap one another, and in that the 
first opening is offset in a direction perpendicular to 
a radius parallel to the long sides of the rectangle. 

5 It is known per se. for example from said two 

documents to render the centre of the disc also 
accessible from the exterior through openings in 
the main walls, so that the disc can be mounted 
directly on a spindle in a drive arrangement and 

10 can be pressed onto the spindle by means of a 
disc-pressure member which forms part of the ap- 
paratus. This does not require any provisions in the 
cassette itself, which contributes to a simple con- 
struction of the cassette and the use of a minimal 

75 number of parts. It is obvious that the central 
opening should be disposed symmetrically relative 
to a radius of the disc. If the two openings in the 
main wall of the cassette in accordance with the 
invention are suitably combined with each other 

20 and, moreover, the width of the first opening is 
made substantially equal to the diameter of the 
second opening this will yield a cassette in which 
the combined asymmetrical opening has a minimal 
width, so that the cassette construction is only 

25 weakened to a minima! extent. 

In particular when magneto-optica] discs are 
used an embodiment of the invention is. of interest 
which is characterized in that the second main wall 
is formed with a third opening situated opposite the 

30 first opening, in that the third opening has a shape 
which is symmetrica! relative to a radius of the disc 
perpendicular to the front wall, and in that the width 
of the third opening is at the most equal to the 
width of the first opening. When magneto-optical 

35 discs are used the third opening need not be as 
wide as the first opening and merely serves to 
provide access to the disc surface for a magnetic 
element. Currently it is envisaged that the magnetic 
elements to be used in magneto-optical players will 

40 have a substantially symmetrical shape. In order to 
minimise the area of the third opening it is there- 
fore desirable that the opening is situated symmet- 
rically in the cassette. 

A further embodiment of the invention is char- 

45 acterized in that the cassette comprises a slide 
which is movable over the first main wall between a 
closed position, in which the first opening is cov- 
ered, and an open position, in which the first open- 
ing is freely accessible from the exterior, and in 

50 that at one side the slide has an asymmetrical 
profile adapted to the asymmetrical shape of the 
first opening. 

This embodiment of the invention provides a 
cassette comprising a slide whose dimensions can 

55 be minimal because the slide Is adapted to the 
asymmetrical opening in the main wail of the cas- 
sette in such a way that this opening is fully 
exposed when the slide is open. 
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The cassette in accordance with the invention 
can be utilised advantageously with a slide or with- 
out a slide. If no slide is used it is obvious that the 
disc is less effectively protected against dust and 
other extraneous influences. However, this also 
means that the reproducing apparatus does not 
require any provisions for opening a slide and the 
cassette Is cheaper. The use of cassettes without a 
slide is therefore of particular interest in those 
cases where a very good protection of the disc is 
of less importance and a simple construction of the 
apparatus and of the cassette are more important. 
This applies in particular to the use of CDs in CO 
players mounted in the dashboard of a car. In view 
of the limited mounting space it is important to 
minimise the number of additional parts in the 
player. In a car the cassette should provide a 
certain degree of protection for the CO to enable 
the CD to be handled more conveniently while 
driving, but the CD need not be better protected 
against dust than normally. As a consumer product 
the cassette should preferably be cheap. For many 
other uses, for example in the professional field, 
however, a better protection of the disc is very 
desirable 

For cassettes of the aforementioned type 
whose second main wall is also formed with an 
opening a further embodiment of the invention is of 
interest, which is characterized in that in the closed 
position the slide covers both the first and the 
second opening and in that at one side the slide 
has a profile adapted both to the asymmetrical 
shape of the first opening and to the second open- 
ing, so that in the open position of the slide the 
second opening is also freely accessible from the 
exterior. 

8y correctly adapting the profile of the slide 
only a minimal displacement is necessary to ex- 
pose both openings completely, so that no useful 
area is lost. 

A further embodiment of the invention is char- 
acterized in that near the first opening the housing 
of the cassette has an at least partly truncated 
corner adapted to cooperate with means of an 
apparatus to preclude misinsertion of the cassette, 
and in that the at least partly truncated corner is 
situated at that side of the first opening towards 
which the slide is moved during its movement to 
the closed position. 

In many cases it is important that misinsertion 
of the cassette into the apparatus is prevented by 
providing an apparatus with means adapted to co- 
operate with parts of the cassette. The present 
embodiment of the Invention ensures that no prob- 
lems arise due to the slide covering parts of the 
cassette which are important to cooperate with 
parts of the apparatus in order to preclude misin- 
sertion. 



A further embodiment of the invention, which is 
of interest for cassette having openings in both 
main walls, is characterized in that the slide is also 
movable over the second main wall and in the 
5 open position exposes the third opening to provide 
access from the exterior. 



BRIEF DESCRIPTION OF THE DRAWINGS 

10 

Fig. 1 is an exploded view of a first embodi- 
ment of the cassette in accordance with the inven- 
tion, 

Fig. 2 shows the cassette of Fig. 1 with a 
75 closed asymmetrical slide in a perspective view to 
a slightly enlarged scale, 

Fig. 3 is a perspective view as shown in Fig. 
2, but now with the slide in the open position, 

Fig. 4 is a diagrammatic plan view of the 
20 openings in the first main wall of the cassette. 

Fig. 5 is a view similar to that of Fig. 4, 
showing the openings in the second main wall of 
the cassette, 

Fig. 6 is an underneath view of a cassette in 
25 a modified embodiment, comprising an open asym- 
metrical slide, and 

Fig.7 is a plan view of the cassette shown in 

Fig. 6. 

30 DESCRIPTION OF THE EMBODIMENTS SHOWN 
IN THE DRAWINGS 

Fig. 1 shows a cassette with a rotatable in- 
formation disc 1 whose information is readable by 

35 means of a pick-up which moves parallel to the 
disc surface and which forms part of an apparatus. 
Only the outline of the disc is shown in broken 
lines. The pick-up needed for reading the informa- 
tion of the disc is not shown in the drawing. Neither 

40 the disc itself nor the pick-up are of any further 
relevance to the invention. 

The cassette comprises a housing consisting of 
two shells 2A and 28, which are permanently se- 
cured to one another. The shells comprise first and 

45 second main walls 3A and 3B parallel to the in- 
formation disc. Moreover, side walls 4A. 48 and 
5A, 58 are provided as well as a front wall 6A, 68 
and a rear wall 7. The entire rear wall is removable 
to replace the disc in the cassette. For further 

50 details on the use of a rear cassette wall which can 
be opened to replace the disc reference is made to 
the afore mentioned Patent Application 8,800,820 
(PHN 12.479).. It is to be noted only that the wall 7 
can be snapped onto the remainder of the cassette 

55 housing by means of projections 8 Together the 
walls bound a disc-receiving space in which the 
disc is arranged so as to be rotatable. The first 
main wall 2A is formed with a first opening 9 to 
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give a pick-up access to the disc surface. 

The opening 9 has an asymmetrical .shape 
relative to a radius 10 of the disc 1 in a which is 
perpendicular to the front wall 6. 

The first main wall 3A alsp has a second open- 
ing 11. which serves to give a drive spindle of a 
drive arrangement access to the centre of the disc 
1. The first opening 9 is of at least substantially 
rectangular shape and the second opening 11 is 
circular. The width W9 of the first opening is sub- 
stantially equal to the diameter d of the second 
opening. For the sake of clarity the outlines of the 
two openings are again indicated in Fig.4. Both 
openings partly overlap one another in the shaded 
area 12 in Fig. 4. The first opening 9 is offset in the 
direction 13 perpendicular to the radius 10 which 
extends parallel to the long sides 14 of the opening 
9. 

The second main wall 3B is formed with a third 
opening 15, which is situated opposite the first 
opening 9 in the first main wall. The third opening 
15 has a shape which is symmetrical relative to the 
radius 10 of the disc. Its width WIS is substantially 
equal to the width W9 of the first opening but may 
also be smaller. The second main wall 38 is 
formed with a fourth opening 16 which, like the 
seconad opening 11. is circular and has the same 
diameter d. For the sake of clarity Fig. 5 shows the 
combination of the third and the fourth opening. 
These two openings overlap one another in an area 
17. 

The cassette comprises a slide 1^ . This slide 
is movable over the outer side of the first main wall 
3A between a closed position -see Fig. 2 - in which 
the first opening 9 is covered and an open position 
- see Fig. 3 - in which the first opening is freely 
accessible from the exterior. At one side the slide 
has a profile 19 which corresponds to that of the 
nearest side 4 of the housing. The other side has 
an asymmetrical profile 20 adapted to the asym- 
metrical shape of the first opening 9. 

The slide 18 comprises two portions ISA and 
188 which are"rnovable over the first and over the 
second main wall respectively. The two parts are 
interconnected by a connecting portion 18C at the 
front of the cassette. This connecting portion has 
an opening 21 for actuating the slide by means 
provided in an apparatus. In the closed position the 
slide closes both the first opening 9 and the sec- 
ond* opening 1 1 . The profile 20 at the other side of 
the slide is adapted both to the asymmetrical 
shape of the first opening and also to that of the 
second opening 11. Thus it is achieved that in the 
open position of the slide 18 . see Rg. 3, the 
second opening 11 is also freely accessible from 
the exterior. In other words, the profile 20 has such 
a shape that in the closed position both opening 
are covered and in the open position both openings 



are freely accessible. This is possible because 
both openings have the same width, so that only a 
minimal travel of the slide is required or. in other 
words, a maximum useful area is exposed with a 

5 specific stroke of the slide. 

Near the first opening 9 the cassette housing 
has a truncated corner 22 which is adapted to 
cooperate with means provided in an apparatus to 
prevent misinsertion of the cassette into the ap- 

10 paratus. The truncated corner is situated at that 
side of the first opening 9 towards which the slide 
18 is moved during closure of the slide. Thus the 
truncated corner cannot in any way be covered by 
the slide. 

IS With its portion 188 the slide 18 also moves 

over the second main wall 3B and in the closed 
position it closes the third opening 15 and the 
fourth opening 16, thus exposing them to provide 
free access from the exterior in the open position. 

20 As the first opening up to and including the fourth 
opening all have the same transverse dimension 
when the free area is as large as possible, the four 
openings are completely exposed at the same time 
to give free access to the disc with a minimum 

25 travel of the slide. 

Figs.6 and 7 relate to a cassette which differs 
only in a few respects from that shown in- Figs. 1 to 
3. Therefore, the second embodiment will be de- 
scribed only briefiy. The housing 23 of the cassette 

30 has a first main wall 24 and a second main wail 25. 
The first main wall is formed with a first opening 26 
and a second opening 27. and the second main 
wall is formed with a third opening 28 and a fourth 
opening 29. The slide 30 comprises portions 30A 

OS and 308, which slide over the first and the second 
main wall respectively. The first opening 26 -and 
the third opening 28 arc of rectangular shape. Their 
longitudinal directions extend in the same direction 
as the radius 31. The profile 32 at one side of the 

40 portion 30A of the slide 30 is adapted to the 
asymmetrical position of the first opening 26 and to 
the circular third opening 27. In the closed position 
the portion 30A engages with relates 33. 34 and 35 
formed in the first main wall 24. At the other side 

45 the portion 30A of the slide 30 has a profile 36 of 
the same shape as a profile 32. so that the portion 
30A has the same width W over its entire length. 
The portion 308 of the slide at the other side of the 
cassette has the same width. A rebate 37 is pro- 

50 vided to engage with the portion 30B in the closed 
position. 

For a satisfactory guidance of the slide on the 
cassette, cover plates 38A and 38B are arranged at 
opposite sides of the cassette, underneath which 
55 plates the free ends of the portions 30A and 308 of 
the slide can move with clearance. 

The first embodiment of the cassette shown in 
Rgs 1 to 3 also comprises similar cover plates 39A 
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and 39B. Fig. 1 also shows some parts provided 
for guiding the slide 18 on the cassette. These 
parts comprise a pin 4d^nd a guide block 41, This 
block is connected to the wall 18C of the slide 1_8 
in a nnanner not shown, for exannple by means of 
an adhesive, and is sfidably mounted on the pin 40. 
The drawings do not show the resilient means for 
urging the slide towards the closed position. These 
resilient means may comprise, for example, a hel- 
ical spring arranged around the pin 40 and acting 
against the side wall 4B of the cassette at one end 
and against the guide block 41 at the other end. 

Within the scope of the invention many modi- 
fied embodiments are possible which nevertheless 
utilise the basic idea of the invention, namely the 
use of an asymmetrical opening in the cassette in 
order to obtain a wide field of use for the cassette 
with a minimal area of the opening by making the 
cassette suitable for cooperation with various types 
of pick-ups of drive apparatuses. A comparison of 
the cassette in accordance with the invention with 
other prior art cassette not yet considered may 
reveal further advantages of the cassette in accor- 
dance with the invention. Apart from an optical disc 
the cassette may contain any other type of disc, 
such as a magnetic disc, a magneto-optical disc, a 
disc formed with surface grooves etc. 



Claims 

1. A cassette comprising a rotatable informa- 
tion disc (1) whose information is readable by 
means of a pick-up which moves parallel to the 
disc surface and which forms part of an apparatus, 
a housing (2A, 2B) comprising first and second 
main walls (3A, 38) parallel to the disc, side walls 
(4A, 4B; 5A. 58), a front wait (6A. 68), and a rear 
wall (7), which walls together bound a disc-receiv- 
ing space in which the disc is arranged so as to be 
rotatable, the first main wall (2A) being formed with 
a first opening (9) to give a pick-up access to the 
disc surface, characterized in that the first opening 
(9) has a shape which is asymmetrical relative to a 
radius (10) of the disc (1) perpendicular to the front 
wall (6), 

2. A cassette as claimed in Claim 1 , character- 
ized in that 

- the first main wall (3A) has a second opening (11) 
for giving a drive spindle of a drive arrangement 
access to the centre of the disc (1), 

- the first opening (9) has at least substantially the 
shape of a rectangle and the second opening (11) 
is at least substantially circular. 

- the width (W9) of the first opening (9) is substan- 
tially equal to the diameter (d) of the second open- 
ing (1 1 ), 

- the two openings (9,11) partly overlap one an- 



other, and 

- the first opening (9} is offset in a direction (13) 
perpendicular to a radius (10) parallel to the long 
sides (14) of the rectangle. 

s 3. A cassette as claimed in Claim 1 . character- 

ized in that 

- the second main wall (38) is formed with a third 
opening (15) situated opposite the first opening (9), 

- the third opening (15) has a shape which is 
10 symmetrical relative to a radius (10) of the disc 

perpendicular to the front wall, and 

- the width (W15) of the third opening (15) is at the 
most equal to the width (W9) of the first opening 
(9). 

/5 4. A cassette as claimed in Claim 1 . character- 

ized in that 

the cassette comprises a slide ( 18 ) which is 
movable over the first main wail (3A) between a 
closed position, in which the first opening is cov- 
20 ered, and an open position, in which the first open- 
ing is freely accessible from the exterior, and 

- at one side (20) the slide has an asymmetrical 
profile (20) adapted to the asymmetrical shape of 
the first opening (9). 

25 5. A cassette as claimed in Claim 1 , 2 and 4. 

characterized in that 

- in the closed position the slide (18) covers both 
the first and the second opening (9, 1 1), and 

- at one side the slide has a profile (20) adapted 
30 both to the asymmetrical shape of the first opening 

(9) and to the second opening (11), so that in the 
open position of the slide { 18 ) the second open- 
ing is also freely accessible from the exterior. 

6. A cassette as claimed in Claims 1, 2 and 4, 
35 characterized in that 

- near the first opening (9) the housing of the 
cassette has a truncated corner (22) adapted to 
cooperate with means of an apparatus to preclude 
misinsertion of the cassette, and 

40 ' the truncated corner is situated at that side of the 
first opening towards which the slide ( 18 ) is 
moved during its movement to the closed position. 

7. A cassette as claimed in Claims 3 and 4, 
characterized in that 

45 ' the slide ( 18 ) is also movable over the second 
main wall (38) and in the open position exposes 
the third opening to provide access from the ex- 
terior. 

,50 
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